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(54) ELECTROLYTIC CAPACITOR AND PRODUCTION THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease equivalent 
series resistance by impregnating a capacitor element 
formed by winding an anodized foil and a counter 
cathode foil through a separator with a conductive 
polymer and an electrolyte. 

SOLUTION: A foil 1 subjected to anodization and a 
counter cathode foil 2 are wound through a separator 3 
to produce a capacitor element 7. The anodized foil 1 
and the counter cathode foil 2 are fixed with lead wires 
51, 52 through lead tabs 61, 62, respectively. The wound 
capacitor element 7 is impregnated with a monomer, e.g. 
pyrrole, thiophene, aniline or the derivatives thereof, 
which is converted into a conductive polymer by 
oxidizing polymerization. Subsequently, the capacitor 

element 7 is immersed into an aqueous solution of oxidizing agent, e.g. ammonium persulfate 
or sodium persulfate, and the monomer is converted into conductive polymer through 
oxidizing polymerization. Finally, the capacitor element 7 is washed with water, dried in a 
drying furnace and impregnated with electrolyte. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ■ 

[Claim(s)] . , 

[Claim 1] The electrolytic capacitor characterized by sinking a conductive polymer and the electrolytic 
solution into the capacitor element which comes to wind an anodization foil and an opposite cathode foil 
through a separator. . 

[Claim 2] The electrolytic capacitor according to claim 1 characterized by containing polypyrrole or the 
poly aniline in said conductive polymer, containing gamma-butyrolactone or ethylene glycol in the 
solvent of said electrolytic solution, and containing a phthalic-acid amidine salt, phthalic-acid 
tetramethylammonium, adipic-acid ammonium, or phthalic-acid triethylamine in the solute of said 
electrolytic solution. . . 

[Claim 3] The electrolytic capacitor according to claim 1 characterized by closing opening ot said case 
by rubber packing while said conductive polymer and electrolytic solution contained the capacitor 
element into which it sank to the cylinder-like-object-with-base-like metal case and pulled out the lead 
terminal of said capacitor element from opening of said case. 

[Claim 4] The manufacture approach of the electrolytic capacitor characterized by sinking the 
electrolytic solution into this capacitor element after forming a conductive polymer layer in the capacitor 
element which comes to wind an anodization foil and an opposite cathode foil through a separator. 
[Claim 5] Said conductive polymer layer is the manufacture approach of the electrolytic capacitor 
according to claim 4 characterized by being formed by immersing this capacitor element in the water 
solution of an oxidizer after sinking into said capacitor element the monomer which serves as a 
conductive polymer by the oxidation polymerization. 

[Claim 6] Said conductive polymer layer is the manufacture approach of the electrolytic capacitor 
according to claim 4 characterized by being formed by immersing this capacitor element in the 
monomer which serves as a conductive polymer according to an oxidation polymerization after sinking 
in and drying the water solution of an oxidizing agent to said capacitor element and depositing said 

oxidizing agent. . . . 

[Claim 7] The manufacture approach of the electrolytic capacitor according to claim 5 or 6 characterized 
by using a phthalic-acid amidine salt, phthalic-acid tetramethylammonium, adipic-acid ammonium, or 
phthalic-acid triethylamine as a solute of said electrolytic solution, using gamma-butyrolactone or 
ethylene glycol as a solvent of said electrolytic solution, using ammonium persulfate or sodium 
persulfate as said oxidizer, using a pyrrole or an aniline as a monomer which serves as a conductive 
polymer according to said oxidation polymerization. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , . 

[Field of the Invention] This invention relates to an electrolytic capacitor. 

[Description of the Prior Art] The capacitor used for it is also increasingly asked for the small thing of 
the equivalent series resistance (it abbreviates to ESR hereafter) in a RF field with small and large 
capacity with digitization of electronic equipment. t 
T00031 Although the plastic film capacitor, the stacked type ceramic condenser, etc. are conventionally 
used abundantly as a capacitor for high frequency fields, these are small capacity comparatively. 
r00041 As small and a capacitor of mass and low ESR, there is a solid electrolytic capacitor which used 
electronic conductivity solid-states, such as a manganese dioxide and TCNQ complex salt, as cathode 
material. TCNQ means 7,7,8,8-tetracyanoquinodimethane here. 

[0005] Moreover, the solid electrolytic capacitor using conductive polymers, such as polypyrrole, the 
poly thiophene, Pori Fran, and the poly aniline, as cathode material is also promising. 

Kiem(s) to be Solved by the Invention] In the conventional process of the solid electrolytic capacitor 
usine said conductive polymer as cathode material Although sequential formation of a chemica film, a 
conductive polymer layer? a graphite layer, and the silver paint layer is carried out and cathode lead wire 
is connected to the front face of the anode plate sintered compact which consists of valve action metals, 
such as aluminum and a tantalum, or an anode plate foil by electroconductive glue etc there This 
process is quite complicated compared with the process of the usual electrolytic capacitor of sinking the 
electrolytic solution into the capacitor element which wound the anode plate foil in which the chemical 
film was formed, and the opposite cathode foil, through the separator. Moreover, by toe cathode drawer 
method like **** ESR becomes large compared with the case where an opposite cathode foil is used. 
T00071 It is not easy to form a conductive polymer layer by the electrolytic polymerization method or the 
vapor-phase-polymerization method in the capacitor element of a winding mold on the other hand 
although said conductive polymer is formed by the electrolytic polymerization method, a vapor-phase- 
polymerization method, an immersion polymerization method, etc. Although the process of rolling 
round with an opposite cathode foil is also considered after forming a chemical film and a conductive 
polymer layer on an anode plate foil, it is difficult to roll round without damaging a chemical film and a 
conductive polymer layer. After forming a conductive polymer layer on a separator the process of 
rolling round with an anodization foil and an opposite cathode foil is also considered, but since a 
conductive polymer does not stick to an anodization foil in the top where a process is complicated, ESR 
does not become not much small. . 
r00081 Moreover, the conductive polymer formed by the vapor-phase-polymenzation method or the 
immersion polymerization method has structure which the particle deposited, and detailed clearances are 
scattered between these particles. And in the solid electrolytic capacitor which made the conductive 
polymer of this structure cathode material, ESR does not become not much small. 
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r00091 Furthermore, in the solid electrolytic capacitor which made the conductive polymer cathode 
Serial Compared with the electrolytic capacitor using the electrolytic solution as cathode material, a 
■^^^JS5«rffta defective part of a chemical film is scarce, and the leakage current tends to 

mOi oTlnT electrolytic capacitor which used the capacitor element of a winding mold ESR is small at 
small and large capacity, and, as for this invention, the leakage current also offers a small electrolytic 



capacitor. 
[0011] 



Means for Solving the Problem] The electrolytic capacitor by this invention is characterized by sinking 
SucUve polymer and the electrolytic solution into the capacitor element which comes to wind an 
anod^zatYon foil Td an opposite cathode foil through a separator. In addition, although expression of 
i n conductive polymer may be not suitable to **** since a phrase called sinking m originally 
means that a liquid sinksVto a conductive polymer being a solid-state, in this invention, it is the 
c^aratWely large semantics of entering between the anodization foil in a capacitor element, and an 

nnnosite cathode foil, and a phrase called sinking in is used, 

SnSZ, after the manufacture approach of the electrolytic capacitor by this invention .forms a 
conductive polymer layer in the capacitor element which comes to wind an anodization foil and an 
oppos^^^^ through a sepWor, it is characterized by sinking the electrolytic solution into this 

Sol 31 WhilTa^cording to the configuration or process of above-mentioned this invention the 
Llctrolvtic solution enters the clearance between the conductive polymer layers formed 1 in the capacitor 
e to^e ^conductivity as cathode material of an electrolytic capacitor mproves and ESR becomes 

resToratfon of a chemical film defective part is promoted by operation of the electrolytic solution, 
and the leakage current also becomes small. 

[Embodiment of the Invention] In the electrolytic capacitor according to the operatfongestalt ^of this 
nvention the capacitor element 7 of a winding mold as shown m drawing 1 is used. The capacitor 
element of a winding mold is formed by rolling round the anodization foil 1 which performed I chemical 
conversion for the efching processing for split-face-izing, and dielectnc coat formation, and the opposite 
cathode foil 2 though a separator 3 in the foil which consists of valve action metals, such as aluminum, 
atamalum niobium and titanium. Lead wire 51 and 52 is attached in said anodization foil 1 and the 
oPP^sTte^Xde foi 2 through the lead tabs 61 and 62, respectively. 4 winds and is a stop tape. And by 

capacitor element in the water solution of oxidizers, such as arnmomum persulfate and 
sodium persulfate; a pyrrole, a thiophene, anilines, or those derivatives carry out the oxidation 
notvTerizauon^ of safd monomer to it, and let them be conductive polymers at it, after sinking into said 

of capacitor element the monomer which becomes with a conductive polymer by the 
oxidation polymerization Method of forming a conductive polymer layer [A] 

CS Sned in the monomer which serves as a conductive polymer according to an oxidation 
polwerizalion, a pyrrole, a thiophene, anilines, or those derivatives carry out the oxidation 
noCeriza on of said monomer, and let them be conductive polymers, after sinking in and drying the 
waSutfon of oxidizing agents, such as ammonium persulfate and sodium persulfate, to said winding 
ry^e of capacitor element and depositing an oxidizing agent Method of forming a conductive 

Ei£may y be Sed for the method [A] of forming the above-mentioned conductive polymer layer and 
fBlthey may repeat it two or more times, and may be repeated two or more times com bmrngboth^ 
00151 Nex the Electrolytic solution is sunk in, after rinsing the capacitor element which formed the 
conductive poller layeriike **** and making it dry in a drying furnace. As this electronic solution, 
ahhough the existing electrolytic solution for aluminium electrolytic capacitors can be used, the 
e *r o 1ytk S omtion which contains a phthalic-acid amidine salt, phthahc-acid tejamethylammomum, 
adTpic acid ammonium, phthalic-acid triethylamine, etc. as a solute is used including gamma- 
butyrolactone, ethylene glycol, etc. as a solvent, for example. 
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r00161 In addition, if carbonization etc. is beforehand processed to the separator made to intervene 
C S ation foil and an opposite cathode foil in said capacitor element tins separator will 
S alow consistency and the impregnating ability of the monomer in the method [A] of forming said 
conductive polymer layer and [B] and/or an oxidizer and the impregnating ability of the electrolytic 
solution in said electrolytic-solution sinking-in process will improve. 

rOOlTAs shown in drawing 2 , while containing this component 7 in the ^Imto-hk^obiejt-wifli-base- 
Hke cast 8 mTfrom^iuim and equipping that opening with the rubber packing 9 J-"*-^ 
nerforTing^pinning and curling processing, a desired electrolytic capacitor is completed by performing 
SSS^Stf about 85 degrees C for about 1 hour, impressing rated voltage. Furthermore, it is 
eS>e wSi the back plate 10 as shown in drawing 3 according to the technique indicated by JP,4- 
I%95 B eTc in order to use this electrolytic capacitor as the chip mold suitable for the surface mount to 

SSSl ^Het'follow^ngte operation gestalt of above-mentioned this invention using the aluminum 
SnSdaSlL of appearance phi6.3 mmxH7mm and rated 6.3V-47micro F The 
decSc capacitor of the examples 1-7 made as an experiment on conditions as shown in /Table A and 
2 Ahhough the conductive polymer layer was formed, the electrolytic solution performed the elevated- 
femnSe oad test of 105 degree-Cx 1000 hours about the electrolytic capacitor of die examples 1 and 
2 T ^ comparison which have not sunk in, and the electrolytic capacitor of the example 3 of a 
LmparisTwhich sank in the electrolytic solution without forming a conductive polymer layer. 

capacity before an elevated-temperature load test: The measurement result of C 
ele^ before md behind an elevated-temperature load test, 

S^SSddSif a loss angle, leakage currenf.LC 15 seconds after impressing rated voltage, and 
100kHz equivalent-series-resistance :ESR is shown in Table 3. 



[0019] 
[Table 1] 
[0020] 
[Table 2] 
[0021] 



rT»We V Tn the examples 1-7 according to this invention, compared with the examples 1 and 2 of a 
[Table 3] In ™?^eS ot sunk in the electrolytic solution in any, the leakage current is remarkably 

^^^^^i^^^^ test > and ESR is remarkab ly sma !l C ^ pared w,th 

Z exampTe 2 Tof a comparison which does not form the conductive polymer layer so that it may 

S^t£^'^nSL which sank in a conductive polymer and the electrolytic 
[0022] By tne way, ine c P Kke-obiect-with-base-like case, and as a means to close the opening, 

fo™ & 4t1retifr;t produce variation in the drawer location of the tead wire in case 

STc^i Sjuips with a back plate as shown in this electrolytic capactor at satd tamgjl m 
ep'oxy % sfa oMuration ,1, may becomeVtcul, to stick a back plate Ore opemng edge of a case, 
;L^ no lMr. wire in the through tube beforehand prepared in the back plate. 

SSSaSS me ca^e of nlbe? obturation, and the case of epoxy resin obturation, the result of having 
compared the wearing propriety of a back plate is shown in Table 4. 

rTaWe 41 In epoxy resin obturation, in the sample of abbreviation 3/4, it was not able to equip with a 
lick plate IS to the ability to have equipped with the back plate normally about sample total in 
rubber obturation so that it might understand, if Table 4 was seen. 

pra] FuSmore, in epoxy Lin obturation, the problem that ^"^^Xt^ 
becomes inadequate and the closure of the case opening is no certainly earned out by the effect of the 
electrolytic solution with wWch it sank in into the capacitor element may arise. Atmatin 
foO^lSher conditions show many properties before and after an elevated-temperature load test in 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/4/2004 



Page 4 of 4 

Table 5 using the aluminum winding mold capacitor element of appearance phi6.3 mmxH7mm and 
rated 6 3 V-56micro F about the case (example 8) where rubber obturation is earned out according to 
said example 2, and the case (example 4 of a comparison) where epoxy resin obturation is earned out. 
The test condition, the Measuring condition, etc. are the same as that of the case of the trial and 
measurement which were shown in said table 3. 

f Tabk 5] In the example 4 of a comparison of epoxy resin obturation, property degradation by the 
e evated-temperature load test is remarkable compared with the example 8 of rubber obturation so that it 
may understand, if Table 5 is seen. It is thought that obturation of a case depends this on it not being 
certain. 

rEffectofthe Invention] According to this invention, a conductive polymer layer is formed in the 
nterior of a winding mold capacitor element comparatively easily, by sinking in the electrolytic solution 
further ESR and the leakage cunent become small, ESR is small at small and large capacity, and an 
electrolytic capacitor also with the small leakage current is offered. 

r00301 Moreover, since the capacitor element used for this invention can divert the winding mold 
capacitor element for the existing aluminium electrolytic capacitors to some other purpose as it is, it can 
aim at the cost cut by communalization of components. 

Soil Moreover, since obturation by rubber packing is attained also about the obturation approach of 
[he case which contained the capacitor element, it excels in productivity and a long lasting electrolytic 
capacitor is offered. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



^Slffi^^X Perspective view of the capacitor element used for this invention 

rDraSell It is the sectional view of the electrolytic capacitor by this invention example 
[bSSgJU It is the sectional view which attached the back plate in the electrolytic capacitor by this 
invention example. 
[Description of Notations] 

1 Anodization Foil 

2 Opposite Cathode Foil 

3 Separator 

4 Wind and it is Stop Tape. 

5 1 Anode Plate Lead Wire 

52 Cathode Lead Wire 

61 Anode Plate Lead Tab 

62 Cathode Lead Tab 

7 Capacitor Element 

8 Sheathing Case 

9 Rubber Packing 

10 Back Plate 

[Translation done.] 
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DRAWINGS 
[Drawing 11 




i 2 



[Drawing 21 




[Drawing 31 
51 10 
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